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(57)Abstract: 

PURPOSE: To provide a semiconductor device having a contact structure 

between wirings which is suitable for the high level of integration, and the li¥lv ^:n> W 

manufacturing method of the device. 

CONSTITUTION: A second wiring 16-1 is formed on a first wiring 12-1 via an 
insulating film. The first wiring is electrically connected with the second wirin ^jJ 
via a contact hole 14 formed on an insulating film on the first wiring. The " 
contact hole is larger than the width of the first wiring and that of the second 
wiring. The second wiring is formed on the side wall and the bottom of the 
contact hole, and the contact hole is electrically connected with the first 
wiring at the bottom of the contact hole. Since mask alignment margin in the 
contact part of the first wiring and the second wiring is unnecessary, the high 
level of integration can be realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st wiring, the insulator layer formed on this 1st wiring, and the contact hole formed on 
the 1st wiring of the above of this insulator layer, In the semiconductor device which has the 2nd wiring 
which is formed on the above-mentioned insulator layer and is electrically combined with the 1st wiring 
of the above through the above-mentioned contact hole The above-mentioned contact hole is a 
semiconductor device characterized by having been larger than the width of face of the 1st wiring of the 
above, and the 2nd wiring of the above, having formed the 2nd wiring of the above in the side 
attachment wall and pars basilaris ossis occipitalis of the above-mentioned contact hole, and combining 
electrically the 2nd wiring of the above, and the 1st wiring of the above at the pars basilaris ossis 
occipitalis of the above-mentioned contact hole. 

[Claim 2] Two or more 1st wiring formed in parallel along the 1st direction with the minimum line width 
and the minimum interval which were determined by the design rule, With the insulator layer formed on 
these 1st wiring, the contact hole formed in the above-mentioned insulator layer on the 1st wiring of the 
above, and the minimum line width and the minimum interval which were determined by the design rule 
on the above-mentioned insulator layer In the semiconductor device with which it has two or more 2nd 
wiring formed in parallel along the 1st direction of the above, and the 2nd direction which intersects 
perpendicularly, and the 1st wiring and the 2nd wiring are electrically combined through the above- 
mentioned contact hole The side parallel to the 1st direction of the above-mentioned contact hole is 
smaller than the value which applied the line breadth of the 2nd wiring of the above the twice of wiring 
spacing of the 2nd wiring of the above more greatly than the line breadth of the 2nd wiring of the above. 
The side parallel to the 2nd direction of the above-mentioned contact hole is smaller than the value 
which applied the line breadth of the 1 st wiring of the above the twice of wiring spacing of the 1st wiring 
of the above more greatly than the line breadth of the 1st wiring of the above. The semiconductor 
device characterized by having formed the 2nd wiring of the above in the side attachment wall and pars 
basilaris ossis occipitalis of the above-mentioned contact hole, and combining electrically the 2nd wiring 
of the above and the 1st wiring of the above of the pars basilaris ossis occipitalis of the above- 
mentioned contact hole. 

[Claim 3] Two or more 1st wiring formed in parallel with the minimum line width and the minimum 
interval which were determined by the design rule, With the insulator layer formed on these 1st wiring, 
the contact hole formed in the above-mentioned insulator layer on the 1st wiring of the above, and the 
minimum line width and the minimum interval which were determined by the design rule on the above- 
mentioned insulator layer In the semiconductor device with which it has two or more 2nd wiring formed 
in parallel along the 1st wiring top of the above, respectively, and the 1st wiring and the 2nd wiring are 
electrically combined through the above-mentioned contact hole The side which intersects 
perpendicularly with the 1st wiring of the above of the above-mentioned contact hole, and the 2nd 
wiring Are smaller than the value which applied the line breadth of the 1st wiring of the above, and the 
2nd wiring the twice of wiring spacing of the 1st wiring of the above, and the 2nd wiring more greatly 
than the line breadth of the 1st wiring of the above, and the 2nd wiring. The semiconductor device 
characterized by having formed the 2nd wiring of the above in the side attachment wall and pars 



-2- 



basilaris ossis occipitalis of the above-mentioned contact hole, and combining electrically the 2nd wiring 
of the above and the 1st wiring of the above of the pars basilaris ossis occipitalis of the above- 
mentioned contact hole. 

[Claim 4] The component demarcation membrane formed on the semi-conductor substrate with the 
minimum interval determined by the design rule, Two or more gate electrodes which are formed through 
gate dielectric film on the front face of the above-mentioned semi-conductor substrate, and are 
connected to a word line, The source / drain field formed into the above-mentioned semi-conductor 
substrate of the both sides of these gates electrode. The insulator layer which covers the above- 
mentioned source / drain field, and the contact hole of the source / drain field in the above-mentioned 
insulator layer formed including some above-mentioned gate electrodes and a part of component 
demarcation membrane upwards on the other hand, The semiconductor device characterized by 
connecting with either the source or a drain field, covering the side attachment wall and base of a 
contact hole, and providing a bit line with the line breadth smaller than the diameter of contact on the 
above-mentioned insulator layer, and the capacitor electrically combined with another side of the 
above-mentioned source / drain field. 

[Claim 5] The top face of said source / drain field is a semiconductor device according to claim 4 
characterized by the depth of the source / drain field being deeper than the level difference which is up 
and is formed rather than the top face of said component demarcation membrane on the top face of 
said source / drain field, and the top face of said component demarcation membrane. 
[Claim 6] The top face of said source / drain field is a semiconductor device according to claim 4 
characterized by the depth of the source / drain field having been shallow, and making said source / 
drain field extend on the side attachment wall of the above-mentioned level difference section rather 
than the level difference section which is up and is formed rather than the top face of said component 
demarcation membrane on the top face of said source / drain field, and the top face of said component 
demarcation membrane. 

[Claim 7] The process which forms the 1st wiring, and the process which forms the 1st insulator layer 
which covers the 1st wiring of the above, The process which forms a larger contact hole than the width 
of face of the 1st wiring in the 1st insulator layer on the 1st wiring of the above. The process which 
forms the 2nd wiring material in the whole surface, and the process which embeds the inside of a 
contact hole by the 2nd insulator layer, the path of a contact hole — smallness — the manufacture 
approach of the semiconductor device characterized by providing the process which forms the resist of 
width of face, and the process which uses the above-mentioned resist and the 2nd insulator layer of the 
above as a mask, carries out patterning of the 2nd wiring material of the above, and forms the 2nd wiring. 
[Claim 8] The process which forms the 1st wiring, and the process which forms the 1st insulator layer 
which covers the 1st wiring of the above, The process which forms a larger contact hole than the width 
of face of the 1st wiring in the 1st insulator layer on the 1st wiring of the above, it is filled up with the 
process which forms the 2nd wiring material in the whole surface, and a contact hole pars basilaris ossis 
occipitalis — as — the path of a contact hole — smallness — with the process which forms the resist 
of width of face The manufacture approach of the semiconductor device which uses the above- 
mentioned resist as a mask, carries out patterning of the 2nd wiring material of the above, and is 

characterized by providing the process which forms the 2nd wiring. 

[Claim 9] The process which forms a component demarcation membrane with the minimum interval 
determined by the design rule on the semi-conductor substrate, The process which forms gate 
dielectric film on the front face of the above-mentioned semi-conductor substrate, and forms two or 
more gate electrodes connected to a word line on this gate dielectric film, The process which forms the 
source / drain field into the above-mentioned semi-conductor substrate, and the process which forms 
the insulator layer which covers the above-mentioned source / drain field, The process which, on the 
other hand, forms the contact hole containing some gate electrodes and a part of component 
demarcation membrane of the above-mentioned source / drain field upwards, The process in which it 
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connects with either the above-mentioned source or drain field, the side attachment wall and pars 
basilaris ossis occipitalis of a contact hole are covered, and the line breadth on the above-mentioned 
insulator layer forms a bit line smaller than the above-mentioned contact hole, The manufacture 
approach of the semiconductor device characterized by providing the process which forms the capacitor 
electrically combined with another side of the above-mentioned source / drain field. 
[Claim 10] The manufacture approach of the semiconductor device according to claim 9 characterized 
by providing further the process which forms the source / drain field which etches said a part of 
component demarcation membrane into coincidence, and extends on the side attachment wall of the 
exposed semi-conductor substrate in case said contact hole is formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the contact structure and its formation approach during 
wiring in the semiconductor integrated circuit equipment integrated highly in more detail about a 
semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] The contact structure and its formation approach during the conventional 
wiring in semiconductor integrated circuit equipment are explained using drawing 24 and drawing 25 ... 
The pattern top view which drawing 24 extracts the contact section of semiconductor integrated circuit 
equipment, and is shown, and drawing 25 are the cross-section block diagrams which met the A-A*line 
of drawing 24 . 

[0003] In drawing 24 and drawing 25 , the insulator layer which insulator layers, such as field oxide, turn 
into in the semi-conductor substrate with which 100 consists of silicon etc., and 101, and wiring of the 
1st layer and 103 turn into from BPSG etc. in 102-1,102-2, the contact hole embedded by the 
conductive restoration member 105 which 104 becomes from a tungsten etc., and 106-1,106-2 are the 
2nd-layer wiring. The 1st-layer [ above-mentioned ] wiring 102-1 and the 2nd-layer wiring 106-1 are 
electrically connected by the above-mentioned conductive restoration member 105. In order that the 
surrounding field of the contact section in the 1st-layer [ above-mentioned ] wiring 102-1 and the 2nd- 
layer wiring 106-1 may prevent the faulty connection by the mask alignment gap at the time of contact 
hole 104 formation etc., respectively, width of face is formed widely. 

[0004] The structure of the above-mentioned contact section is formed, for example by the following 
production processes. First, an insulator layer 101 is formed on the semi-conductor substrate 100. 
When this insulator layer 101 is field oxide, it forms by carrying out selective oxidation of the front face 
of the semi-conductor substrate 100 for example, by the LOCOS method. Subsequently, on the above- 
mentioned insulator layer 101, deposition formation of the polish recon layer etc. is carried out, 



-4- 



patterning is performed, and the Ist-layer wiring 102-1,102-2 is formed. Next, after carrying out 
deposition formation of the insulator layer 103 and carrying out flattening of the front face to the whole 
surface by approaches, such as a reflow or CMP (Chemical Mechanical Polishing), a contact hole 104 is 
formed on the above-mentioned wiring 102-1 of this insulator layer 103. Then, after forming a 
conductive layer for a tungsten etc. the whole surface on selective growth or an insulator layer 103 
using a reduced pressure CVD method on the wiring 102-1 in the above-mentioned contact hole 104, a 
contact hole 104 is embedded by the conductive restoration member 105 by carrying out etchback and 
making it remain in a contact hole 104. And a tungsten, aluminum, etc. are formed the whole surface on 
the above-mentioned insulator layer 103 using a CVD method, a spatter, etc., patterning is performed 
and the 2nd-layer wiring 106-1,106-2 is formed. 

[0005] However, by the formation approach, in the contact section, the mask alignment gap was taken 
into consideration, respectively in the above contact structure lists, and allowances deltaalpha is needed 
for the 1st-layer wiring and the 2nd-layer wiring at them. For this reason, if the lower limit determined 
by the design rule is set to D, the wiring pitch from which D and wiring spacing are set to D+delta alpha, 
and wiring width of face serves as an index of a degree of integration will be set to "2D+deltaalpha." 
Mask alignment allowances deltaalpha in such the contact section becomes the hindrance of high 
integration. 
[0006] 

[Problem(s) to be Solved by the Invention] By a conventional semiconductor device and its conventional 
manufacture approach, there was a problem that the mask alignment allowances in the contact section 
served as hindrance of high integration, as mentioned above. This invention was made in view of the 
above situations, and the place made into that purpose is to offer the semiconductor device which has 
the contact structure during suitable wiring for high integration, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] The semiconductor device of this invention indicated to claim 1 The 
1st wiring, the insulator layer formed on this 1st wiring, and the contact hole formed on the 1st wiring of 
the above of this insulator layer, In the semiconductor device which has the 2nd wiring which is formed 
on the above-mentioned insulator layer and is electrically combined with the 1st wiring of the above 
through the above-mentioned contact hole The above-mentioned contact hole is larger than the width 
of face of the 1st wiring of the above, and the 2nd wiring of the above, the 2nd wiring of the above is 
formed in the side attachment wall and pars basilaris ossis occipitalis of the above-mentioned contact 
hole, and it is characterized by combining electrically the 2nd wiring of the above, and the 1st wiring of 
the above at the pars basilaris ossis occipitalis of the above-mentioned contact hole. 
[0008] Two or more 1st wiring formed in parallel along the 1st direction with the minimum line width and 
the minimum interval as which the semiconductor device of this invention of claim 2 was determined by 
the design rule, With the insulator layer formed on these 1st wiring, the contact hole formed in the 
above-mentioned insulator layer on the 1st wiring of the above, and the minimum line width and the 
minimum interval which were determined by the design rule on the above-mentioned insulator layer In 
the semiconductor device with which it has two or more 2nd wiring formed in parallel along the 1st 
direction of the above, and the 2nd direction which intersects perpendicularly, and the 1st wiring and the 
2nd wiring are electrically combined through the above-mentioned contact hole The side parallel to the 
1st direction of the above-mentioned contact hole is smaller than the value which applied the line 
breadth of the 2nd wiring of the above the twice of wiring spacing of the 2nd wiring of the above more 
greatly than the line breadth of the 2nd wiring of the above. The side parallel to the 2nd direction of the 
above-mentioned contact hole is smaller than the value which applied the line breadth of the 1st wiring 
of the above the twice of wiring spacing of the 1st wiring of the above more greatly than the line 
breadth of the 1st wiring of the above. The 2nd wiring of the above is formed in the side attachment wall 
and pars basilaris ossis occipitalis of the above-mentioned contact hole, and it is characterized by 
combining electrically the 2nd wiring of the above and the 1st wiring of the above of the pars basilaris 
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ossis occipitalis of the above-mentioned contact hole. 

[0009] Two or more 1st wiring formed in parallel with the minimum line width and the minimum interval 
as which the semiconductor device of this invention of claim 3 was determined by the design rule, With 
the insulator layer formed on these 1st wiring, the contact hole formed in the above-mentioned insulator 
layer on the 1st wiring of the above, and the minimum line width and the minimum interval which were 
determined by the design rule on the above-mentioned insulator layer In the semiconductor device with 
which it has two or more 2nd wiring formed in parallel along the 1st wiring top of the above, respectively, 
and the 1st wiring and the 2nd wiring are electrically combined through the above-mentioned contact 
hole The side which intersects perpendicularly with the 1st wiring of the above of the above-mentioned 
contact hole, and the 2nd wiring Are smaller than the value which applied the line breadth of the 1st 
wiring of the above, and the 2nd wiring the twice of wiring spacing of the 1st wiring of the above, and the 
2nd wiring more greatly than the line breadth of the 1st wiring of the above, and the 2nd wiring. The 2nd 
wiring of the above is formed in the side attachment wall and pars basilaris ossis occipitalis of the 
above-mentioned contact hole, and it is characterized by combining electrically the 2nd wiring of the 
above and the 1st wiring of the above of the pars basilaris ossis occipitalis of the above-mentioned 
contact hole. 

[0010] The semiconductor device of this invention indicated to claim 4 The component demarcation 
membrane formed on the semi-conductor substrate with the minimum interval determined by the design 
rule, Two or more gate electrodes which are formed through gate dielectric film on the front face of the 
above-mentioned semi-conductor substrate, and are connected to a word line. The source / drain field 
formed into the above-mentioned semi-conductor substrate of the both sides of these gates electrode, 
The insulator layer which covers the above-mentioned source / drain field, and the contact hole of the 
source / drain field in the above-mentioned insulator layer formed including some above-mentioned gate 
electrodes and a part of component demarcation membrane upwards on the other hand, It connects with 
either the source or a drain field, the side attachment wall and base of a contact hole are covered, and 
it is characterized by providing a bit line with the line breadth smaller than the diameter of contact on 
the above-mentioned insulator layer, { and the capacitor electrically combined with another side of the 
above-mentioned source / drain field. 

[001 1] As shown in claim 5, the top face of said source / drain field has the depth of the source / drain 
field deeper than the level difference which is up and is formed rather than the top face of said 
component demarcation membrane on the top face of said source / drain field, and the top face of said 
component demarcation membrane. 

[0012] The top face of said source / drain field is more nearly up than the top face of said component 
demarcation membrane, and its depth of the source / drain field is shallow, and it is making said source 
/ drain field extend on the side attachment wall of the above-mentioned level difference section rather 
than the level difference section formed on the top face of said source / drain field, and the top face of 
said component demarcation membrane, as shown in claim 6. 

[0013] The manufacture approach of the semiconductor device this invention indicated to claim 7 The 
process which forms the 1st wiring, and the process which forms the 1st insulator layer which covers 
the 1st wiring of the above, The process which forms a larger contact hole than the width of face of the 
1st wiring in the 1st insulator layer on the 1st wiring of the above, The process which forms the 2nd 
wiring material in the whole surface, and the process which embeds the inside of a contact hole by the 
2nd insulator layer, the path of a contact hole — smallness — it is characterized by providing the 
process which forms the resist of width of face, and the process which uses the above-mentioned resist 
and the 2nd insulator layer of the above as a mask, carries out patterning of the 2nd wiring material of 
the above, and forms the 2nd wiring. 

[0014] The process in which the manufacture approach of the semiconductor device of claim 8 forms 
the 1st wiring, and the process which forms the 1st insulator layer which covers the 1st wiring of the 
above, The process which forms a larger contact hole than the width of face of the 1st wiring in the 1st 
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insulator layer on the 1st wiring of the above, it is filled up with the process which forms the 2nd wiring 
material in the whole surface, and a contact hole pars basilaris ossis occipitalis — as the path of a 
contact hole — smallness — with the process which forms the resist of width of face The above- 
mentioned resist is used as a mask, patterning of the 2nd wiring material of the above is carried out, and 
it is characterized by providing the process which forms the 2nd wiring. 

[0015] The process which forms a component demarcation membrane with the minimum interval from 
which the manufacture approach of the semiconductor device of claim 9 was determined by the design 
rule on the semi-conductor substrate, The process which forms gate dielectric film on the front face of 
the above-mentioned semi-conductor substrate, and forms two or more gate electrodes connected to a 
word line on this gate dielectric film, The process which forms the source / drain field into the above- 
mentioned semi-conductor substrate, and the process which forms the insulator layer which covers the 
above-mentioned source / drain field, The process which, on the other hand, forms the contact hole 
containing some gate electrodes and a part of component demarcation membrane of the above- 
mentioned source / drain field upwards, The process in which it connects with either the above- 
mentioned source or drain field, the side attachment wall and pars basilaris ossis occipitalis of a contact 
hole are covered, and the line breadth on the above-mentioned insulator layer forms a bit line smaller 
than the above-mentioned contact hole, It is characterized by providing the process which forms the 
capacitor electrically combined with another side of the above-mentioned source / drain field. 
[0016] As shown in claim 10, in case said contact hole is formed, the process which forms the source / 
drain field which etches said a part of component demarcation membrane into coincidence, and extends 
on the side attachment wall of the exposed semi-conductor substrate is provided further. 
[0017] 

[Function] With a configuration like claim 1, since the allowances for preventing the poor contact by 
mask alignment gap in the contact section in the 1st wiring and the 2nd wiring become unnecessary, 
high integration can be attained. 

[0018] When formed in the direction in which the 1st wiring and wiring of the 2nd intersect 
perpendicularly according to the configuration of claim 2, in case a contact hole is formed in the 
insulator layer on the 1st wiring, even if a mask gap arises, if it is within the limits of the allowances of 
the size of a contact hole, positive contact can be taken between the 1st wiring and the 2nd wiring. 
Moreover, in case patterning of the 2nd wiring is carried out, even if a mask gap arises, if it is within the 
limits of the above-mentioned allowances, the 1st wiring and the 2nd wiring can be contacted certainly. 
And the thing whose mask alignment allowances are need is only a contact hole, and can form the 1st 
wiring and the 2nd wiring with the minimum width of face and the minimum interval which are determined 
by the design rule, respectively. Therefore, the semiconductor device which has the contact structure 
during suitable wiring for high integration can be offered. 

[0019] As shown in claim 3, the operation effectiveness as claim 2 also with the same contact section 
by which the 1st wiring and the 2nd wiring are formed in the parallel direction is acquired. Since 
according to a configuration like claim 4 the allowances by mask alignment gap become unnecessary at 
the contact section of the source / drain field, and a bit line in case the bit line contact section in 
DRAM is formed, it can form with the minimum width of face and the minimum interval which are 
determined by the design rule, respectively. High integration is desired and especially semiconductor 
memories, such as DRAM formed to the limitation of a design rule, are suitable. 

[0020] Since according to a configuration like claim 5 a part for etching over is expected and the source 
/ drain field is formed more deeply, short-circuit of a bit line and a semi-conductor substrate can be 
prevented. 

[0021] With the configuration of claim 6, since the source / drain field intervenes between a bit line and 
a semi-conductor substrate, also when over etching of the component demarcation membrane is carried 
out at the time of formation of a contact hole, short-circuit of a bit line and a semi-conductor substrate 
can be prevented. 
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[0022] According to the manufacture approach of claim 7, in case patterning of the 1st wiring and the 
2nd wiring is carried out, since patterning can be carried out to the minimum-line-width list which did 
not need to consider allowances [ as opposed to a mask alignment gap in these wiring ], and was 
determined by the design rule in them in a minimum interval, high integration can be attained. Moreover, 
since the inside of a contact hole is covered with the insulating material, it can prevent that abnormality 
etching of this 2nd wiring is carried out at the time of patterning of the 2nd wiring. 

[0023] By the manufacture approach of claim 8, since the process which covers the inside of a contact 
hole with an insulating material becomes unnecessary, simplification of a process can be attained rather 
than the manufacture approach of claim 7. By the manufacture approach of claim 9, in the process 
which forms the bit line contact section in DRAM, since the allowances by mask alignment gap become 
unnecessary at the contact section of the source / drain field, and a bit line, it can manufacture with 
the minimum width of face and the minimum interval which are determined by the design rule, 
respectively. Therefore, it is suitable for manufacture of semiconductor memories, such as DRAM which 
high integration is desired and is formed to the limitation of a design rule. 

[0024] Since the source or a drain field intervenes between the bit lines and semi-conductor substrates 
which are formed at the time of formation of a bit line according to the manufacture approach of claim 
10, short-circuit can be prevented also when over etching of the component demarcation membrane is 
carried out at the time of formation of a contact hole. 
[0025] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 
thru/or drawing 3 are for explaining the semiconductor device concerning the 1st example of this 
invention, respectively. The perspective view in which drawing Vs extracting the structure of the 
contact section of the 1st-layer wiring and the 2nd-layer wiring in semiconductor integrated circuit 
equipment, and showing only these wiring, The sectional view where drawing 2 met the pattern top view 
of the above-mentioned contact section, and drawing 3 (a) met the A-A'line of above-mentioned 
drawing 2 , and drawing 3 (b) are the sectional views which met the B-B'line of above-mentioned 
drawing 2 . Drawing 1 thru/or drawing 3 show the contact section formed in the direction in which the 
Ist-layer wiring and the 2nd-layer wiring intersect perpendicularly so that it may illustrate. 
[0026] In drawing 1 thru/or drawing 3 , the semi-conductor substrate with which 10 consists of silicon 
etc., the insulator layer which wiring of the 1st layer and 13 become [ 11 ] from BPSG etc. in insulator 
layers, such as field oxide, 12-1, and 12-2, the insulating restoration member which a contact hole and 
15 become from SOG (Spin On Glass) etc. in 14, 16-1, and 16-2 are the 2ndHayer wiring. As shown in 
drawing 1 thru/or drawing 3 , the 2nd-layer wiring 16-1 is installed on the above-mentioned insulator 
layer 13 from the pars basilaris ossis occipitalis and the side-attachment-wall section of a contact hole 
14, and the 1st-layer wiring 12-1 and the 2nd-layer wiring 16-1 are electrically connected by contacting 
the 1st above-mentioned wiring 12-1 at the pars basilaris ossis occipitalis of a contact hole 14. In order 
to prevent the faulty connection by mask gap etc., only deltaalpha is doubled and allowances are 
prepared in the above-mentioned contact hole 14. That is, when width of face of each above-mentioned 
wiring 12-1, 12-2, 16-1, and 16-2 is set to D, respectively, each side of a contact hole 14 is 
"D+2deltaalpha." 

[0027] According to such a configuration, the line breadth and spacing of each wiring 12-1, 12-2, 16-1, 
and 16-2 are the lower limit D determined by the design rule, respectively, and mask alignment 
allowances deltaalpha becomes unnecessary wiring 12-1 and 16-1. Therefore, a wiring pitch serves as 
"2D" and serves as contact structure during suitable wiring for high integration. In the configuration 
shown in drawing 1 thru/or drawing 3 , in addition to the lower limit D, between the adjoining contact 
holes which mask alignment allowances deltaalpha is required for a contact hole 14, and are not 
illustrated in it, the above-mentioned mask alignment allowances deltaalpha is needed, but the same of 
this point is said of the configuration shown in drawing 24 and drawing 25 . 

[0028] Next, the formation approach of the contact section mentioned above is explained in detail with 
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reference to drawing 4 (a), (b), or 7 Figs, (a) and (b). Drawing 4 (a) thru/or drawing 7 (a) show the 
production process of a cross section which met the A-A'line of above-mentioned drawing 2 one by one, 
respectively, and drawing 4 (b) thru/or drawing 7 (b) show the production process of a cross section 
which met the B-B'line of above-mentioned drawing 2 one by one, respectively. 

[0029] First, as shown in drawing 4 (a) and drawing 4 (b), an insulator layer 1 1 is formed on the semi- 
conductor substrate 10. When this insulator layer 11 is field oxide, selective oxidation of the front face 
of the semi-conductor substrate 10 is carried out for example, using the LOCOS method. On the 
above-mentioned insulator layer 11, deposition formation of the conductive layer which consists of 
polish recon etc. is carried out, patterning is performed, and the 1 st-layer wiring 12-1 and 12-2 are 
formed. Next, deposition formation of the insulator layer 13 is carried out, and flattening of the front 
face is carried out to the whole surface by approaches, such as a reflow or CMP. 
[0030] Then, as shown in drawing 5 (a) and drawing 5 (b), a contact hole 14 is formed by anisotropic 
etching techniques, such as RIE, on the above-mentioned wiring 12-1 of the above-mentioned insulator 
layer 13. In order to prevent the poor contact by mask alignment gap in each side of this contact hole 
14, the allowances of deltaalpha are expected right and left to the width of face D of each wiring 12-1, 
12-2, 16-1, and 16-2. That is, only the width of face W2 of the two sides which only 2deltaalpha is large 
and intersect the 2ndHayer wiring 16-1 from the width of face D of this wiring 12-1 of 2deltaalpha is 
wider [ the width of face W1 of the two sides which intersect the wiring 1 2-1 of the 1st layer of a 
contact hole 14 ] than the width of face D of this wiring 16-1 respectively. 

[0031] Then, when deposition formation of the conductive layers, such as a tungsten, is carried out with 
a CVD method on the whole surface, for example, a contact hole 14 is embedded by the insulating 
restoration members 15, such as SOG, it comes to be shown in drawing 6 (a) and drawing 6 (b). 
[0032] Next, as shown in drawing 7 (a) and drawing 7 (b), a resist 18 is applied on an insulator layer 13, 
wiring 16-1, and 16-2 and the insulating restoration members 15, exposure, development, etc. are 
processed, and the mask for patterning is formed. Using this mask, by anisotropic etching techniques, 
such as RIE, patterning of the above-mentioned conductive layer is carried out, and the 2nd-layer wiring 
16-1 and 16-2 are formed. Of this, contact structure as shown in drawing 1 thru/or drawing 3 is formed. 
[0033] In case a contact hole 14 is formed in the insulator layer 13 on the 1st-layer wiring 12-1 
according to such a manufacture approach, even if a mask gap arises, if it is less than **deltaalpha, 
positive contact can be taken between the 2ndHayer wiring 16-1. Moreover, in case patterning of the 
2nd-layer wiring 16-1 is carried out, even if a mask gap arises, if it is less than **deltaalpha, the 1st- 
layer wiring 12-1 and the 2nd-layer wiring 16-1 can be contacted certainly. And the thing whose mask 
alignment allowances deltaalpha is the need is only a contact hole 14, and can form the Ist-layer wiring 
12-1, 12-2 and the 2nd-layer wiring 16-1, and 16-2 with the minimum width of face and the minimum 
pitch which are determined by the design rule, respectively. Therefore, the manufacture approach of a 
semiconductor device of having the contact structure during suitable wiring for high integration can be 
offered. 

[0034] In addition, although the 1st example of the above explained taking the case of the case where it 
is arranged in the Ist-layer wiring 12-1, 12-2 and the 2nd-layer wiring 16-1, and the direction in which 
16-2 intersects perpendicularly It is also the same as as shown in drawing 8 thru/or drawing 10 , when 
the 1 st-layer wiring- 1 2-1 > 1 2-2 and the 2nd-layer wiring 16-1, and 1 6^2 are arranged in the parallel 
direction, and the same operation effectiveness is acquired. 

[0035] The sectional view where the perspective view and drawing 9 which drawing 8 extracts the 
structure of the contact section of the 1 st-layer wiring 12-1 and the 2nd-layer wiring 16-1 in 
semiconductor integrated circuit equipment, and are shown met the pattern top view of the above- 
mentioned contact section only in these wiring, and drawing 10 (a) met the A-A'line of above-mentioned 
drawing 9 , and drawing 1 0 (b) are the sectional views which met the B-B1ine of above-mentioned 
drawing 9 . In drawing 8 thru/or drawing 10 , the same sign is given to the same configuration section as 
above-mentioned drawing 1 thru/or drawing 3 , and the detailed explanation is omitted. 
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[0036] Drawing 1 1 and drawing 12 (a), and (b) are for explaining the semiconductor device concerning 
• the 2nd example of this invention, respectively, and the sectional view in the middle of the production 
process which met the A-A'line of the pattern which showed drawing 1 1 in the pattern top view of the 
contact section, and showed drawing 12 (a) to above-mentioned drawing 1 1 , and drawing 12 (b) are the 
sectional views in the middle of the production process which met the B-B'line of drawing 1 1 . 
[0037] In the 1st example of the above, the 2nd-layer wiring 16-1 is formed in a contact hole 14 in this 
2nd example to having embedded the inside of a contact hole 14 by the insulating restoration member 
15, without embedding by the insulating restoration member. 

[0038] It is the same as that of the 1st example which the process which forms a conductive layer in 
the whole surface mentioned above after the process which showed the conductive layer which faces 
forming such contact structure and serves as the 2nd-layer wiring to (the process formed in the whole 
surface, i.e., drawing 4 , (a), and b), and drawing 5 (a) and (b). Then, a resist 18 is applied without 
embedding the inside of a contact hole 14 by the insulating restoration member, as shown in drawing 12 
(a) and (b). and the mask for processing exposure, development, etc. and carrying out patterning 
formation of the 2nd-layer wiring 16-1 and 16-2 is formed. Next, the above-mentioned resist 18 is used 
as a mask, anisotropic etching, such as RIE, is performed, patterning of the conductive layer is carried 
out, and the 2nd-layer wiring 16-1 and 16-2 are formed. 

[0039] By such manufacture approach, since spacing of a resist 18 and a contact hole 14 is smaller than 
the lower limit enough as shown in drawing 12 (b), in a lithography process, it is below the resolution 
limit, and an unexposed part remains. This unexposed part carries out the role which prevents etching 
the field of the pars basilaris ossis occipitalis of the contact hole 14 in the 2nd-layer wiring 1 6-2. 
Therefore, since the mask of the inside of a contact hole can be carried out in a resist 18 at the time of 
the 2nd-layer wiring 16-1 and formation of 16-2 even if it does not embed a contact hole 14 by the 
insulating restoration member, patterning same with having embedded by the insulating restoration 
member 1 5 can be performed. 

[0040] Therefore, even if it is the manufacture approach, the same operation effectiveness as the 1st 
example is acquired by the configuration list shown in drawing 1 1 mentioned above and drawing 12 (a), 
and (b). In addition, of course, can apply to the contact section by which the Ist-layer wiring 12-1, 12-2 
and the 2nd-layer wiring 16-1, and 16-2 are formed in a configuration list like the 2nd example of the 
above along the parallel direction like [ even if it is the manufacture approach ] the case where it is 
shown in the 1 st drawing 8 thru/or drawing 10 in an example: 

[0041] Next, the example which applies this invention to the bit line contact section of DRAM is 
explained. Drawing 13 shows eel arrangement of DRAM typically. In drawing 13 , in 21, a capacitor and 
22 show a word line and 23 shows the bit line contact section. The field 24 enclosed with a broken line 
is one eel unit. 

[0042] As the cellular structure of this kind of DRAM, it is 1993. (EDM Technical The 256M bit BEST 
(BuriEd STrap) eel is indicated by Digest and pp 627-630. 

[0043] This BEST eel is briefly explained using drawing 14 . It is the cross-section block diagram with 
which drawing 14 (a) met the pattern top view of one eel unit, and drawing 14 (b) met the A-A'line of 
drawing 14 (a). In drawing 14 a semi-conductor substrate and 31 30 An embedding N well field, 32 a 
trench and 34 for P well field and- 33 The cascade screen of an oxide film and a nitride- (ON film), 35 is. 
1st N+. For a mold polish recon layer and 36. an oxide-film color and 37 are 2nd N+. Mold polish recon 
layer, 38 is 3rd N+. A mold polish recon layer and 39 Embedding strap, 40 STI (Shallow Trench Isolation), 
For the gate electrode (polish recon layer) with which 41 becomes a word line, the insulator layer which 
42 becomes from BPSG etc., and 43, the bit line contact section and 44 are 4th N+. It is the spacer with 
which a bit line and 46 consist in a mold polish recon layer and 45, and the SiN film and 48 consist of 
SiN film in an active field and 47. 

[0044] The BEST eel of the above-mentioned configuration is formed by the following production 
processes. First, it embeds into the semi-conductor substrate 30, N well field 31 and P well field 32 are 
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formed, and a trench 33 is formed in this substrate 30. Next, the ON film 34 is formed in the wall of a 
trench 33, and it is 1st N+. It fills up with the mold polish recon layer 35. By this, it is the above- 
mentioned ON film 34 A capacitor insulator layer and N+ The capacitor which embeds with the mold 
polish recon layer 35, and uses N well field 31 as an electrode, respectively is formed. Next, etchback of 
the above-mentioned polish recon layer 35 is carried out from the interface of P well field 32 and N well 
field 31 to a lower part, and it is N+. The oxide-film color 36 is formed on the mold polish recon layer 35. 
Next, it is a trench 33 2nd N+ It embeds in the mold polish recon layer 37, and etchback is carried out 
from the front face of P well field 32 to a lower part. Then, N+ The upper oxide film color 36 of the mold 
polish recon layer 37 is etched and removed, and it is 3rd N+ While forming the mold polish recon layer 
38, the embedding strap 39 is formed. STI40 is formed and the gate electrode (polish recon) 41 which 
serves as a word line through the gate dielectric film which is not illustrated on a substrate is formed. 
After forming the insulator layers 42, such as BPSG film, in the whole surface and carrying out flattening 
of the front face by approaches, such as a reflow or CMP, the bit line contact section (contact hole) 43 
is formed in self align to the gate electrode 41, and it is 4th N+. It embeds in the mold polish recon layer 
44. And a bit line 45 is formed by forming and carrying out patterning of the conductive layer on the 
above-mentioned insulator layer 42. The above-mentioned bit line 45 is N which works as the source / 
a drain field through the above-mentioned polish recon layer 44. - It connects with the mold diffusion 
layer 49 electrically. 

[0045] Next, it explains in detail, referring to drawing 15 (a), (b), or drawing 18 (a) and (b) about the case 
where this invention is applied to the bit line contact section in DRAM shown in above-mentioned 
drawing 14 . The bit line contact section shown in drawing 15 thru/or drawing 1 8 is shared in two 
adjoining eels, and extracts and shows two selection MOS transistors connected to this bit line contact 
section, drawing 1 5 — ( — a — ) — or — drawing 18 — ( — a — ) — respectively — drawing 13 — 
having been shown — a pattern — A-A — ' — a line — having met — a cross section — 
corresponding — a bit line — contact — the section — a production process — order — being shown 
— **** . Moreover, drawing 15 (b) thru/or drawing 18 (b) show the bit line contact section 
corresponding to the cross section which met the B-B'line of this drawing 13 , respectively in order of 
the production process. 

[0046] The process which forms STI40 is the same as that of the conventional production process 
explained using drawing 14 ( drawing 15 (a), (b)). N+ after forming the gate dielectric film which is not 
illustrated on P well field 32 Sequential deposition formation is carried out, patterning of a mold polish 
recon layer and the SiN film is carried out, and the gate electrode 41 is formed! The SiN film 47 remains 
on the above-mentioned gate electrode 41. N which uses as a mask the gate electrode 41 and the SiN 
film 47 which carried out patterning, carries out the ion implantation of the impurity to P well field 32, 
and works as the source / a drain field - The mold diffusion layer 49 is formed. Then, the spacer 48 
which becomes the side-attachment-wall section of the gate electrode 41 and the SiN film 47 from the 
SiN film is formed. Succeedingly, deposition formation of the BPSG film 42 is carried out, and flattening 
of the front face is carried out to the whole surface (refer to drawing 16 (a) and (b)). Using the mask for 
bit line contact, selective etching of the above-mentioned BPSG film 42 and the SiN film 47 is 
performed by the RIE method, and the bit line contact section (contact hole) 50 is formed. Next, the 
cascade screen 45 of a tungsten or a tungsten / titanium night RAIDO / titanium is formed in the whole 
surface, for example ( drawing 1 7 (a), (b)). 

[0047] Like the 1st example mentioned above, the inside of the bit line contact section 50 is embedded 
by SOG51, a resist 52 is used as a mask, patterning of the above-mentioned cascade screen is carried 
out by the RIE method, and a bit line 45 is formed henceforth ( drawing 18 (a), (b)). 

[0048] In addition, although the inside of the bit line contact section 50 was embedded by SOG51 in the 
above-mentioned example, as the bit line contact section 50 is not embedded like the 2nd example 
mentioned above but it is shown in drawing 19 (a) and (b), a mask may be carried out by the resist 52 
and patterning of the bit line 45 may be carried out. 
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[0049] Drawing 20 shows the case where etching of the bit line contact section 50 exceeds, in the 
'etching process of the insulator layer 42 after the process shown in above-mentioned drawing 1 6 (b). If 
a bit line 45 is formed where over etching is carried out it will short-circuit with P well field 32 where 
the bit line 45 was exposed. So, at the 5th example shown in drawing 21 in order to prevent such short- 
circuit, it is N. - A part for etching over is expected and the mold diffusion layer (the source / drain 
field) 49 is formed deeply beforehand. 

[0050] Drawing 22 and drawing 23 show other examples for preventing short-circuit of the above- 
mentioned bit line 45 and P well field 32, respectively. It is N by performing two ion implantations aslant 
in the contact section 50 in this 6th example, as are shown in drawing 22 , and a continuous line and a 
slash show after formation of the bit line contact section 50. - The mold diffusion layer 49 is formed not 
only in the top face of the lobe of P well field 32 but in the side-attachment-wall section. As this shows 
to drawing 23 , it is N between a bit line 45 and the outcrop of P well field 32. - Since the mold diffusion 
layer 53 intervenes, short-circuit can be prevented. 

[0051] As mentioned above, since wiring width of face and wiring spacing are made as for the Ist-layer 
wiring 12-1,12-2, the 2nd-layer wiring 16-1, and 16-2 to the lower limit D determined by the design rule 
by that formation approach at the contact structure list during wiring of this invention as shown in 
drawing 2 , the wiring pitch used as the index of a degree of integration serves as 2D, and is suitable for 
high integration. Since the touch area of contact resistance, i.e., the 1st-layer wiring, and the 2nd-layer 
wiring doubles mask alignment allowances deltaalpha of the pattern for contact hole 14 formation, and it 
is not based on a gap but becomes fixed, it prepares, and there is no effect on a wiring pitch. Since a 
production process can be simplified compared with the 1st example in the 2nd example, the 
effectiveness that the semiconductor device of low cost can be formed is also acquired. Moreover, as 
the 3rd example explained, when it applies to DRAM, since it is the latest device, the effectiveness of 
high integration and low-cost-izing is more large. Furthermore, in the 5th example, the effectiveness of 
preventing the short-circuit between a bit line and P well field is acquired, and it is N at the 6th example. 
-> The exceptional effectiveness of preventing the short-circuit between a bit line and P well field, 
without making the diffusion depth Xj of a diffusion layer deep is acquired. In addition, is not limited to 
each example mentioned above and, of course, can carry out by transforming this invention variously in 
the range which does not deviate from a summary. 
[0052] 

[Effect of the Invention] As explained above, according to this invention/the semiconductor device 
which has the contact structure during suitable wiring for high integration, and its manufacture approach 
are acquired. 
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[Brief Description of the Drawings] 

[Drawing 1] The perspective view in which being for explaining the semiconductor device concerning the 
1st example of this invention, extracting only these wiring and showing the contact structure of the 1st- 
layer wiring and the 2nd-layer wiring in semiconductor integrated circuit equipment. 
[Drawing 2] It is for explaining the semiconductor device concerning the 1st example of this invention, 
and is the pattern top view of the contact section. 

[Drawing 3] It is the sectional view where it is for explaining the semiconductor device concerning the 
1st example of this invention, and the sectional view where (a) met the A-A'line of above-mentioned 
drawing 2 , and (b) met the B-B'line of above-mentioned drawing 2 . 

[Drawing 4] It is the sectional view where it is for explaining the 1st production process of the contact 
section shown in above-mentioned drawing 1 thru/or drawing 3 , and the sectional view where (a) met 
the A-A'line of drawing 2 . and (b) met the B-B'line of drawing 2 . 

[Drawing 5] It is the sectional view where it is for explaining the 2nd production process of the contact 
section shown in above-mentioned drawing 1 thru/or drawing 3 , and the sectional view where (a) met 
the A-A'line of drawing 2 . and (b) met the B-B'line of drawing 2 . 

[Drawing 6] It is the sectional view where it is for explaining the 3rd production process of the contact 
section shown in above-mentioned drawing 1 thru/or drawing 3 . and the sectional view where (a) met 
the A-A'line of drawing 2 , and (b) met the B-B'line of drawing 2 . 

[Drawing 7] It is the sectional view where it is for explaining the 4th production process of the contact 
section shown in above-mentioned drawing 1 thru/or drawing 3 , and the sectional view where (a) met 
the A-A'line of drawing 2 , and (b) met the B-B'line of drawing 2 . 

[Drawing 8] The perspective view in which being for explaining the modification of the 1st example 
shown in above-mentioned drawing 1 , extracting only these wiring and showing the contact structure of 
the 1st-layer wiring and the 2nd-layer wiring in semiconductor integrated circuit equipment. 
[Drawing 9] The pattern top view in which being for explaining the modification of the 1st example 
shown in above-mentioned drawing 1 . and showing the contact structure of the 1st-layer wiring and the 
2nd-layer wiring in semiconductor integrated circuit equipment. 

[Drawing 10] It is the sectional view where it is for explaining the modification of the 1 st example shown 
in above-mentioned drawing 1 , and the sectional view where (a) met the A-A'line of above-mentioned 
drawing 9 , and (b) met the B-B'line of above-mentioned drawing 9 . 

[Drawing 11] It is for explaining the semiconductor device concerning the 2nd example of this invention, 
and is the pattern top view of the contact section. 

[Drawing 12] It is a sectional view in the middle of the production process to which it is for explaining 
the semiconductor device concerning the 2nd example of this invention, and the sectional view in the 
middle of the production process which met the A-A'line of the pattern which showed (a) to above- 
mentioned drawing 1 1 , and (b) met the B-B'line of drawing 1 1 . 

[Drawing 13] Drawing in which being for explaining the semiconductor device concerning the 3rd 
example of this invention, and showing roughly the eel arrangement in the case of applying to bit line 
contact of DRAM. 

[Drawing 14] It is the cross-section block diagram with which it was for explaining a BEST eel as an 
example of the eel shown in above-mentioned drawing 13 , and (a) met the pattern top view of one eel 
unit, and (b) met the A-ATme of (a). 

[Drawing 1 5] It is the sectional view in which being for explaining the case where this invention is applied 
to the bit line contact section in DRAM shown in drawing 12 and drawing 13 , and showing the 1st 
production process of the bit line contact section corresponding to the sectional view showing the 1st 
production process of the bit line contact section corresponding to the cross section where (a) met the 
A-A'line of drawing 13 , and the cross section where (b) met the B-B'line of drawing 13 . 
[Drawing 1 6] It is the sectional view in which being for explaining the case where this invention is applied 
to the bit line contact section in DRAM shown in drawing 12 and drawing 1 3 , and showing the 2nd 
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'production process of the bit line contact section corresponding to the sectional view showing the 2nd 
production process of the bit line contact section corresponding to the cross section where (a) met the 
A-A'line of drawing 13 , and the cross section where (b) met the B-B'line of drawing 13 . 
[Drawing 1 7] It is the sectional view in which being for explaining the case where this invention is applied 
to the bit line contact section in DRAM shown in drawing 12 and drawing 13 t and showing the 3rd 
production process of the bit line contact section corresponding to the sectional view showing the 3rd 
production process of the bit line contact section corresponding to the cross section where (a) met the 
A-A'line of drawing 13 , and the cross section where (b) met the A-A'line of drawing 13 . 
[Drawing 18] It is the sectional view in which being for explaining the case where this invention is applied 
to the bit line contact section in DRAM shown in drawing 1 2 and drawing 13 , and showing the 4th 
production process of the bit line contact section corresponding to the sectional view showing the 4th 
production process of the bit line contact section corresponding to the cross section where (a) met the 
A-A'line of drawing 13 , and the cross section where (b) met the A-A'line of drawing 13 . 
[Drawing 19] It is the sectional view in which being for explaining other examples in the case of applying 
this invention to the bit line contact section in DRAM, and showing some production processes of the 
bit line contact section corresponding to the sectional view showing some production processes of the 
bit line contact section corresponding to the cross section where (a) met the A-A'line of drawing 13 f 
and the cross section where (b) met the B-B'line of drawing 13 . 

[Drawing 20] the process shown in above-mentioned drawing 1 7 (b) — the sectional view showing the 
case where were and etching of the bit line contact section exceeds. 

[Drawing 21] The sectional view showing the example of a configuration for preventing short-circuit with 
the bit line and P well field for explaining the semiconductor device concerning the 5th example of this 
invention which it is and were shown in drawing 20 . 

[Drawing 22] The sectional view in which being for explaining the semiconductor device concerning the 
6th example of this invention, and showing a part of production process for preventing short-circuit with 
a bit line and P well field. 

[Drawing 23] The sectional view showing the next process of the production process shown in ****22 
which is for explaining the semiconductor device concerning the 6th example of this invention, and 
prevents short-circuit with a bit line and P well field. 

[Drawing 24] The pattern top view in which being for explaining the contact structure and its formation 
approach during the conventional wiring, and extracting and showing the contact section of 
semiconductor integrated circuit equipment. 

[Drawing 25] The cross-section block diagram which is for explaining the contact structure and its 
formation approach during the conventional wiring, and met the A-A'line of drawing 24 . 
[Description of Notations] 

10 — A semi-conductor substrate, 11 — An insulator layer, 12-1, 12-2 — The 1st-layer wiring, 13 [ — 
The 2nd-layer wiring, ] — An insulator layer, 14 — A contact hole, 15 — An insulating restoration 
member, 16-1, 16-2 18 — A resist, 30 — A semi-conductor substrate, 31 — Embedding N well field, 32 
— P well field, 33 — A trench, 34 — The cascade screen of an oxide film and a nitride (ON film), 35 — 
1st N+ A mold polish recon layer, 37 — 2nd N+ Mold polish recon layer, 38 — 3rd N+ A mold polish 
recon layer, 39 — Embedding strap, 40 [ — Bit line, ] — STI, 41 — A gate electrode, 42 — An insulator 
layer (BPSG film), 45 46 [ — N - / A mold diffusion layer (the source / drain field), 50 / — Resist. / — 
The bit line contact section 51 — SOG (insulating restoration member), 52 ] — An active field, 47 — 
The SiN film, 48 — A spacer, 49 
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j&fl#©-r * -&*>itr-f I- ± 5 &m?f ft «: Klh-t 5 

[0 0 0 4] ±|S=->-^^ hgB©«J§tt> ^Jxtf^Wi 
5*»axS-C3l!?J«*Jx-C^5. *1\ ^SfilO 
0±fc»W)ll 0 1 rolMWKl 0 1*57 

^ -;v KSMt§l«>i*frfc ^ W *■ L ° c ° s * 9 

^^a« ioo <D$tm&m#.mk-tz> t k J: tm&fc 

*v*t\ ±IEJfeiStISIi o i_htc#y ->y =^ 

0 2-1, 1 0 2-2 *r»rti-S. ±ffitC^^K 
10 3S:i«U JJ 7n-*>5^f±CMI> (Che 
m i c a 1 Mechanical ,- P o 1 i s h i n 
g) 4g©:£i*T«ffi£ 5 P*a'(ktfc&. :©HilSi0 3 ; 
©_L!BK«M 0 2- l±tC3>-^^ h*— >H 0 4Sr^ 

*-/w o 4i*i©gEi&jli 0 2-l±W^f^ 

a&ritft, *>s v^ttiftiwut i o3 ±o^ag»-*«*-*^ 



(3) 

l;a#c*5r tic X <0. 3^n*-*l04ti 
tStt^SHtj" 1 0 5 -Cfflftiitf. ^U, ^^rv 

IBgtURl 0 3_L©£ffi«^j5)tU /-^-^v^SrfTo 
T^2ll©Sil0 6-l, 10 6-24Mt5, 
[0 0 0 5] L^UfcjPfe* ±ia©<fc 5* = ^^ M* 

y;v-;Kc J; otft^ $ *tT ^ 5 S/J^SSr D i: i"3 
ffi«M8#D, Bffi»!HI«dSD+Aa fcft<9> *»&© 
aWfcfcaWfctfy*** "2D+ A a" tftS. ^©± 

*BKfc©#tf fcft*. 

[0 0 0 6] 

[^W*5^uJ;5i:i-5>^JH] JifE©.!; 5 K?i£5fc©¥ 

t * * w*BMfc<0tttf t * * t ^ 5 rasa 5 

[0 0 0 7] 

$LZfr&mmk\ iOfM»«OJ:ia*lBMIl-hl=»* 
±15= b*— /vSr^bT±l5S liaSSlcm^Wlc 
|E=i ^ h^-^HiilS^ 1 gfii^ST^-hiS^ 2 iE^© 

■c±ia« 2 saga i ±ib» i nm t ^m^wtc^-g- ufc - 

[0 0 0 8] tt#«2©£©»91©i£i»fls|S11tt\ ^ 
^[6]lcfgoTWtc^$nfc1im©^lffii^i:, -tb 

flfc»jaS*v«*«CO»2BBJIi:**U, JBl.B»t»^ 
2BEli^c:^±iS='>'^^ S^-zv-Sr^bU-Clg^lc^-g- 

1 ©^[61 1 ¥fTfc3ai*±IEB 2 B£^!©i»*l<t 9 t>^ct < 
J.o±l2^ 2 Ei»©BaiiaB5BB©'-2 «}c ±IEB 2'Ki^©^ 
m*MZ-tcm£ < » JbfE=! v^^- h*-^©JB 2. 

© * isj t sptf ft a »4 ic* i sM'<omm £ t> * # < a- 

so o±|BMlBa»©E^EIBS©2 : fg|i:±fal|:lffi^©^*i 
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<Dj&g|5©±fEJg 2 BEi® i: ±IEB 1 MB t *mm.mc%i& 

[0009] m*m3<DZ(D%w<o¥&&&mz, 7*-f 
ztiz&mmt. ±ie^ i &m-t<»±ft.mmmKBf&z 

miSS^im2BE^t^±|S3>'^i5' 

=> V * ? h *-/KO±lEJg 1 Jg 2 ism t i£^-r 

Siaii, ±IE^iBa^^2Baa©i^tiJ:5t>^:#< 
J.o_kKfg 1 laJH&tfJg 2 i£^©|2ijS^ffi!© 2 tefc JifE 
fg l &mRXfM 2 12';&<D;SMS£*D;lfc<if J; 9 $ < , Ji 

IE^2ia*ft^±fS=>V^^ h*— ^©{ffl^S.T/jS^tC^ 

tfu ±12= v** N*-/KojiE^o±iE^2ia»t± 

[0 0 1 0] tS#«4{~iE^Lfc;i<D3gPJ©¥##3£S 

isy-;*/ k w ^mmztem-tzmmm}: . ±mt&m 

[0 0 11] fS^Jj 5^1" itufay-;*/ K U' 

[0 0 12] »*JS 6 KTjk-tX 5 te.'MIB y-^/Kv- 
ttlffiy-^/KH'^^coiffiiSaiBS^Bt 

^S«<Diai$d5^< . ±IE®:ll^co{Dll^tf)|Ey-^/'K 
U-T >-|g« SrJgffi-fr U * T l> 5 „ 
[0 0 1 3] 7tc|Sietfcrw^P^W^#:^e 
oMJi^SHi, ^iiaHSr^i-5iai> ±IS^iBa 

m±<om i ite^tcB i ia#a©ti £ t) v > =. ^ * * 



5 

-TSlSt, =>^** K^-/H^5r^2^ig:M-C*l«)ii 

£^**KLT±iEJg2I£i6!|#^£/^-^:^U Jg 
2 628l£^1-5:mi £JM!li-3 r t ^^ti"5o 

[0 0 14] »*JS8©^^{lcD$liit^H, fgl 
BBili^^-rsxei:, ±IEMliaiSSSrlStS-r5mii^ 
ti5rMt5ISi , -hsE$g 1 ffi«±0^ 1 ffe*iSS£K 

■o xnt, ^ffijc^2ia^^^i-5xmt. =>v* 

h 4rV^ ^ |; UT±IE^ 2 fm.ttPt%s*?--l/y U 
fg 2 SEi^Sr^-rS X@ ^ t t i~ 

[0015] ii^g^^^soiijt^fefi, ^ 

XSi: % ±iEy-*/KWyfg«©-;>7±Ky- h« 
Sr^i-5Xei, ±iEy-^/KW^^-*{r 

f y hi^Sr^-t-SX^i:, ±IEy-^/KW 
[0016] IfjfcJg 1 0 (c^i-J; 5 ftilE^ y^ h 

KW v^«Sr^-r5XaSrMir*^-r-5. 
[0 0 17] 

[f^ffl] it*^l©J;5^«J^-Cli, MlWZmRXffg2 
« [0 0 18] l»*)S2<Dltj^^«tti« x ^KDiS^t^ 

2<D&mm&-rzjftiizMi$.£*ix\,^z>m^, mi 

^^h^fttiS. ^2ia^5r^^-=v^-r5|^ 
lBa^i^2ga^Sr5tHi;n htt5„ L^t, 
►) , W. 1 BBM i: ® 2 WM.^^Wf^^ >A*~- /wtf 
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[0 0 19] H*JS3tc^-f-«t5lc: N SfSlBBi&i!g2fie 

10 0 2 0] 8U*)g5W«t 5**J*l-±Htf, ^y'f-v 
[0021] fi#JS6roi#ric-ei*> tr y h«i*IftS 

[0022] »#*7©*3!Dirifcfc -fcftr*, ^ 1 gfiJ»t 

V ^H#K i ©J& 2 BMWSJMtz y V ^ £ 
[0 0 2 3] ft*3j8©$li5t^-ef*, n^^^S*- 

©S4it*feJ; !? t>xe©ffiWk*5EiH5. lt*JS9 ©S 
^fe-Cttv DRAMlc*3»t5iry YM^st* hSSS: 

/hWRaMft'hlWIW^tKft"?**. ±ot. ffift&MbPA 
£H> ^-fJ'A'— A'.©R*"C»jSt**tSDRAM«*© 
¥3l^fEtg^{S ©SHUn # 31 T fe 5 <, 
[00 24] 1 0 <n>mfe-%®X- Xtltt. f y Ytfc 

[00 2 5] 

0 l 7iM0 3 fi-tlx-fr'tw r©^W© 
fc©"T\ EH»i^**aiHlSS^e»c:*5»t5^lSS© 



5 

©^©*«rttffl LT*1-*lfcBU E12(i±IE=>-^^ 
blas©^^ — yspBB^ 03 (a) fi_bfE02©A-A 
'»K:»ofc»riEBU 0 3 (b) tt±IE0 2 ©B-B ' 
IRfcJ&ofcWrBBBI-CifcS. 0/tH-£$D<, 0175H0 3 
X*\m 1 JB B ©6Ei& t IS 2 H B ©Ki» t ^E£1"3 

[0 0 2 6] 017!»MI213^*3V>-C > lOUVD^yf 
1 U47^-/vmftM©^i 
US, 12-1, 1 2-2»il^B©E«l> HtiBPS 
io G*d>t>fc**MMR« 14li3^^F*-'K 151* 
SOG (Spin On Gl a s s) ^frbttZtefc 
tt**tt*J\ 16-1, 16 — 2 2®B OEiffc 
5. m»5»3fc«i-J:-5+:, £2JSB©ffii»l «- 
l|i N = K*— /H 4©Jfi£SCS.tJ ? ^^^±IE 
f&IUOtl 3±K5gSE;**vC*s!K =" v** h*-/H 4 
©jfti»T?±E» l ©B2i» 12-1 iSH*i"« - 1 K<t 
9 , £ 1 M B ©BO® 12-ltl2li ©S^ 16-1 

#BEi^ 12-1, 12-2, 16-1, 16-2 ©46£r 
WmDttSi:, av** h* — /H 4©#ffl(i 
"D+2i»" "CfoSo 

[0027] r©J:5 <fc*U2\ #BB^ 12- 

1, 12-2. 16-1. 16-2 ©iSMBXtf WBBtt-t 

DtfcD, BEI661 2-1, 1 6-1 ICIi-r;* 
SAalWgt^S. iot, "2D" t 

30 5 0 Bll7^;Slll3^r^i-«|fiS;^c*5V^■c, =i>-^^h*- 
/H 4tli-7X^^tJtMA aMgtfeO, El^L 
^V^p|^i"5 ^l"?? h*— /vi:©ra»Cf4*/h^j*D»c 

4^1^1212 5K^UfcltJ&-e , i3-©.&tePt"?fc3o 
[0 0 2 8] ±JfiLfc3V?^ KJO»**SK 

oV»tH4 (a) , (b) 75S7HI (a) , (b) 
R9LTi^b<Si0J-t-5. 69,4 (a) 7b^m7 (a) (4^: 
H^'H, ±KHI 2 ©A-A ' *k»ofcWfffi©»Jftxe 
SrWI^LTJb-iJ, 04 (b) 75M0 7 (b) tt^*v^* 
40 Hs ±EH2©B-B 'lfcK:iBofcWrB©K5tISS:IH 

[0 0 2 9] *i\ 04 (a) STJ«04 (b) 

mum nit? j -/v Ki^bjR©»fr k , >j x l o 
cos ffl v ^ffs^. i ±o.<o$m zmvimt-t 

5 0 - ±IEif6^Bg-.ls i±fc#siVv 3 

2-1. l 2 - 2 Sr^-t-'S. ^iEicMblll 3 
Sriiffl^b^ . y 7D-fc5PliCMP^^*S- 

so srspa^-rso 



l#Ga¥ 7-245343 



9 

[0 0 3 0] ^©t, 111 5 (a) &tf0 5 (b) K^t" 
«fc 5 K> ±EIMMi 1 3 <D±MWM 1 2 - 1 -klCR I E 

fO**ttiyf^8CJ:9 3^^ h*->H 4& 

MBI&12-1, 12-2. 16-1, 16-2©iD 

3 * K*-A- 1 4 OH US OgE^ 12-li 
1-520©5a<0*iWl tt-tH^tU, ^OSaUl 2- 1 CD 
BDi*) 2 A a£frJK<, JfS2JIg06a®l 6-1 tSE 

m-tz 2ocoia©fBW2 tt-tfru-Piv roBa® 1 6 - 1 

[00 3 1] ^©t, CVDfeKX 9 XT 

JgSW 1 5tay^^ h /V 1 4 -SrS&iMf £06 
(a) &tf06 (b) tw^1-J:5t-&5<> 
[0 0 3 2] 07 (a) S.T^E1 7 (b) {^-TJ: 

5 tmm i 3 , BBi»i 6 - 1 , i 6 - 2%.x*im®- 

%%kUtt 1 5 ±\Z U v 5 * M 8 SrS* U Sft&tfSyfc 

t?, ±|E*«g5r^^--^^bTM2ga©Belll 6 
-1, 16-25r^fi)ci-5o rixfc iot, 0 1 7iS0 

[0 0 3 3] r<D«t5^»iit*l£»-«tHtf, &\mn<D 
gft&l 2-1 ±cD*felftl8l 1 3K=>>-** h*-^V145: 

tffg2Jf gOBa® 1 6-1 twrM^i^y^^ h# 
3fl2JiiOBa8iil e-lfc/^-s^. 

ufgoKi&i 2-1 i:^2Sgoiai^i 6-i *mm 

Oia^l2-l, 1 2-2 k%2m%<T>WMk 16-1. 
16-2 Sr^aven^lF-'l' WW— ^-Ci^3t$n5*/hB 

[0034] ft**, -hiajg i ©setwctt; sus© 

gai®12-l, 1 2-2 t^2SSOia^l 6-1, 1 
6-2 *saSi-S*iaifcBB1t*H-Cl>5»**Wfc»o 
-CtfcWLfcriS, 08 713101 0}c^-TJ;5^lSSO 
EiS'12-1, 1 2-2 £3521 @ ©63811 6-1, 1 

6-2 *ssFfT**i*iiwE«**u"ci^5*fr t>'ra#-e.*> 

[00 3 5] El 8 ri^tt&StlIIBg*£*5ttSg 1 S 

eosa^i 2-1 i^2«BoieiHi e-i'ioa^ 

@ x |I19tt±fB3V^^ hgBtfV^-V^ffi©, mi o 
(a) tt±lBB9©A-A'l*K:»ofcWnfiBU 010 
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(b) fi±fE0 9cOB-B '8Mciftofcltffffi0^fc5. 
0 8 75M01 Olcfci^-C, ±IE0 1 71310 3 t lRl-«j* 

[003 6] 1115^012 (a) , (b) ttttve 

lft!^i"2)7 v cfeO'fc.o-^x 01 1143^^ YM<r>'*#— 
yspiEl, 012 (a) li_LfE0l ltc^Lfc^^ — v 

©A-A'*HKijBofcataxa<oJii a oiifB5H, 01 2 

(b) |4@11©B-B 'iBfcjBofclBtiSrojftl'O 
[0 0 3 7] .hfESg 1 ©JHM«E*J<fVCHu =■ 9 h 

fc, ay^^ h*-;H4rttl2li©ESl6-l 

[0 0 3 8] rci^'i^y^^ MS3iS:J&*-f-5fcB£ 

f/£b*>i4 (a) , (b) &tf05 (a) , 
(b) K^Lfcim©&> Sr#Jfc1-5 IS 

20 $^r±±*tfc*l©l01^£ra«-C*><5. ^0#, 0 
12 (a) , (b) Klip-** J: 5 fc» ay?^h*-/H 
4rtSrl6lfctt*«»«"C**!)atfr t4-< US** M 8 

Mil 6-1, 1 6-2 Z;*?—=->-yfiZf8.-tZ>1iL£><D-? 

-CR I E^O^tt^s/^y^fcffi/V ^«^5r^^- 
= y^LT^2^@Oga«ll 6-1, 16-2Sr»riW 

So 

[0 0 3 9] CO«t5^Si3t*fe^f±s 012 (b) It 
30 sn5t, ^H8t3y?^h*-;H4©M 

-/H 4©j£^©fg$#^y^V^£;h,3©£E£<*IS:#J 
£1^5. iot, 3y^^fih-/H4?r^it^ 
#T?&»j&$ft<Tfc^2«B©Ba«ll 6-1, 16- 

40 [0 0 4 0] 3£oT, ±xEbfc01 lStfil 2 

(a) , (b) fc*Lfc«jfcttl«C«»;frifc-C*>o-C<> 

^ 1 OSU£08K*S»7 508 75S0 1 0 t ID 

^l^SOBai^l 2-1 , 12-2t^2l@© 
Ba^l 6-1, 1 6 - 2fr¥ftt£j?fa\Z : fc'?Xtel&£iX 

[004 1] i^lc. :^SrDRAM©fy h«|=> V 

01 31*. d 

so RAMO-feA'EttSraSCWt^UTV^. 013tC*5l> 
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Xs 2W±**'<*s9, 2 2li9-Ki> 2 3ttlfyh 

[0 0 4 2] r»aroDRAM©-fe/VliiSt LT X 19 
93 IEDM Technical Digest, 
pp 6 2 7-6 3 0IC > 2 5 6 M tf .y h©BEST (B 
uriEd ST r a p) -feyV^IE^SHTI/^o 

[0 0 4 3] Ell 4 ?rfflV N t r OB E S Tt/Hco^t 
ffi*tctftPJi-5o El 14 (a) 1 ooir/u^ico/^ 
— y^ffiEU 014 (b) ttB114 (a) <DA-A~Wl 

\z% i 'z,tz.mmffii#.mx2bZ>o eii 4k*5^t, 3oiif 

/v^x 3 3iin^yf, 34 itmitm t mtm toa 
mm (onh) , 3 5j±^iroN + s^y~>y =">^, 
3 6iiSfti*7-, 3 7f±sg2<oN + a^y ->y 
1. 3 8iil3<oN + S^W!i3yi> sgtiffifcii 

^ byy-f. 40I4STI (Shallow T r e 
nch Isolation), 41 — KUk 45 
•^-hm® (^yv-yaVS) , 4 2liBPSGfA^ 
ftSftfMt, 4 3f4f y hi&i'Vy-y htt, 4 4 am 4 
©N + iJHDi/^yl, 4 5ti:fc*yhi8&, 4 6li7^ 
T-A-fmfa, 4 7I1S iNl, 4 8 ttS i NJBS;i»b4£ 

[0 0 4 4] ±!2#?J5£<£> BESTt;Hi> &©<fc5 4Si 

aiafljSritsw. *1\ f«M3otti*ii 

2nN!7=nA^J$3 1 TAtfP^^V-SWcS 2£r?fcj£U £ 
0£t3 OK h 3Sr^"t-5o h^^f 

3 3©l*9®KONBl3 4«r»J&U f 1©N + I^KyV 

y3yi3 5-c5E«t5. r.^»wj;or, ±ieonM3.. 

4«r**/<2<'y'l«tnk N f S?S!Jyy^i3 5ti 

*&^N?^/i<iW£3 i $r j eH-ftu^;@t-r5^-v^v' 

±IE3Ky vy =y«3 5&P17 
i/v€S#c3 2 fcN?**W3 1 t©^ffi<tl?T**-C 
at y?v< y y U N + S^K Ui/!)ay|3 5 -klC&flSlg 
*7-3 6 Sr^-T^o iifct-s M^>^3 3£il20N 

+ n^y vy ay|3 7-e«*ii^, pr>^/v^3 2 
jjfy vy =y§3 7©±#tf>&fl;J8S#7-3 esn^f 

V^Lt^iU ^3©N + W£ y V y = >-« 3 8 Sr3^ 
ST I 4 0 SrJBritU S4R±»-ia^b4V>y- h*fe« 

*^u-cy-Ki»4:4*y->m« (^y->y=^> 4 

1 Sr^-T5. ilCBP S GM&0&JUR4 2 4rJgj4- 
LTy yu — fcSVMiCMP^o^jfc^SffifcVS'ffcL 

n + y -> y 3 yf 4 4 lt, ±iatfr 

mm 4 2 ±K3im® znm ut^-=y^t5rtK 

±9 try H8I4 5»*-f 5o ±IElfy hiSU 5tt, ± 
IS/Ky ->y 3y|4 45rA.Uy-VFH.y||i 



[0 0 4 5] ±ieei 1 4K;^LfcDRAM^;::fct1• 
;5tfy m^v** f»Ki, ^<D&wzmmi-z>Wr&\z 

Ot^TEl 15 (a), (b) 75^E! 18(a), (b) 
£#ff.b-oo§£L<fftK1-3o Ell 5 75S01 8^?jki- 
. fc* y h^yy-y hgCtt, P^-TS 2o©t/VfAffi$ 

coiilRMOS hy^^^^mnUVXmLX^^o Ell 
5 ( a ) Tbmm 18 (a) tt-ttt^tt, bfc 
10 ;*?-ls<DA-A ' J»»C»ofc|»B5fc#JC-*-« t*y 
=>y*y h»«r»aiaj|BK:*UTV^ 0 El 1 5 

(b) 7iSEI18 (b) tt*;h«rHBI 1 3CB-B ' 

[0 0 4 6] ST I 4 0Sr^i-5Xm*-e(*EIl 4 5: 
ffl^TUi,PJbfcti§JtE(D^3tX@ilRl«T**)5 (El 15 
(a) , (b) ) o P *i/VSSi£3 2 ±tH*U4V^ 

-Mftwusr^jaiufca, n + s*y yy avevs 
20 4 1 sr^-f-s. ±iey- hmn4 1 ±ic«s i Ni4 

7^#$Jx5. ^-=^1^-1^^14 1^ 
S i N1&4 7 4r-^X^^LTP 7^>vW$,Z 2\Z.^W&> 
Sr-f^yftAU y-VKWV^i:Lti<N- 
SJ£»Jg4 9£flMi-5. ^<o^, ^-H^lStf 
S i NK4 7(DWmmzS i Nli>?)^5^'<-t4 8 
SrfcriS-rS. 9lt«*^iBteBPSGil4 2*Jt«^ 

«BSr s FS'ft;-r-'5 (Ell 6 (a) , (b) #RS) . 
If y h«S="V^^ hffl^-v^^Srffl^T, R I EftT?± 
IEBPSGIK4 2WS i Nil 4 7 ^>-y*^r 
30 ffv\ if y Mfta^*^ bU (=»^^y h^— /v) 50 

**r^/*f-9vlr4 by J h'/^y©iM4 5Sr^ 
(Ell 7 (a) , (b) ) „ 

[0047] «®i4iifri£ Ltc% 1 (ommm t mm^, s 

OG5 1 \Z$L*)\?y b&^^f? bU5 OrtSrffifeii 

Uv^^. h 5 2=Sr-7^^lCLTR I E*KJ:»)±IBBI 
II^^-=y^ltl^? bB4 btT&m-Z (Ell 
8 (a) , (b) ) „ 

[0 0 4 8] 4*5, ±B*lfc08-Cf± if y H* h 
40 U5 0rt$rSOG 5 1 X&#>ykhtz.tf, tuxEbfc^20? 
IOt«ilBI«tlf y MS a^.^ bgP5 0 
-f, Ell 9- (a) , .(b) K*rf-J:?lC, l/-^F5 2 
T-v^.^ LT.tf y h^4 5 ^?- = y^Ltt^\ 
[0 0 4 9 ] EI2 Ofi, ±IEEJ16 (b) {r^bfeim 
©tOftgtl4 2 ox 5/f ynstfc^t , t'y Mil-. 
=iy^y KS55 0<D=z-y*?->yfr3-— ^-Lfc#^Sr^ 

t » If y f».4 5tffsitti£*l.fcP <7*/U&® 
3 2c-ya - -t^Ts :©i 54">'3- 

so b^E5<'fci6»c, El 2 lfc«"tJB8i«|«^l4rr 9tt 
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[0 0 5 0] 02 2_RUM22 3 tt-tJx-t*ix, ±IEt*s/ K 
SjU 5 t P ?3^V|B#3 2©v-3- hSrKihi-5/ci*<D 
teWflJSr^LT^S,, r.©g| 6 Hffi^jT'H, 02 21:^ 
•f«t5^, lfyH|3^^h*5 0O»)*ll, Hi&K. 
lW**t^1\fc5l::= HBJ5 0rtK»»K:2iao 

-r^-^aA^te-rrtictu, n- sfe»g4 9&p* 

»>utW3 2©*Uf^±ffi«i*-efe<«M»fct>»j« 
ltv^S. r^tciioT, 02 3i;r*H-«fc5U:, 

$4 5 fcP?*/HWW3 2<DmmUk<DWl\Z.N- S&ffe 
.15 3^^$tt5(D-e«>g— >SrKJh-e#5o 
[0 0 5 1) i©»M©B»IHI©3>' 

miJfioiEMll 2-1, 1 2-2, |g2Jlg<Oga 
M l 6 - 1 , 1 6 - 2 1 1 icGMlflAtjqetilMRIfrflf 

tcikr-itifcSfcfcK^tts *>©-?*> 9, entry' 
*f-^<»%mm& \ m 2 ms^j-ett^ i josfcuiifc^T 
*3ftxas:«isft:'-efra©-^ h©^>»#3$s& 

tft?HLfc«J:5fc> DRAMfcigfflUUt£\ 

^*T*fc5fc*ii5*»(k&Tm=«* Mfc©#j*te<fc9* 

ra©-> 3 -h£|£iti-5^5&*;as#b*u> SB6llJfe 

[0 0 5 2] 

[H'S©ffi¥&tlL9n 

[ill r©3PJ©!g 1 ©3Bft«fc«5iMt*Reitto 

[0 2] i©«W©IBloiafc«|c«5^*fls«*»co 
^Tt&SSTS/iifc©^©-?. M«©/<* — 

ffi0, 

[0 3 ] £ ©«H©ft 1 ©3llK«fc«3iMM«S1tfco 
^Ttft^-t5fc«><*>t>flD-e v (a) fi±IE0 2©A-A 
' Illfc&o&lffiilSk ( b ) tt±|EH 2 © B - B ' 
»ofcBfrffi0. 



(8) 

[04] ±IEBl75SH3R:*Ufc.3>'^^/h«<DjBi 

©*i»xsfcoivtiwji-afc«>© (a) i±0 

2©A-A 'ttttl&ofclJrBiBL (b) (402©B-B 
'i»fc?&ofc»fffi0 o 

[0 5] ±IB017iM03^L7>iaV^^ KSP©^2 

©${5ixmKo^Tt&wt-3fc©©t>©-c\ (a) »*0 

2©A-A'*fcftofcWB5EK (b) I40 2©B-B 
'^{Cftofc»fffi0 o 

[0 6] ±1E0 1 75S0 3 tC^Lfc h95©^3 
io ©$i3timi'o^TtftB^i-5fc©©t>©T?v (a) 140 
2©A-A'*fcJBofc|»iBH» (b) tt02©B-B 
'i^^»ofc»fffi0o 

[0 7] ±IE0175S0 3»C^Lfca>'^^ h&5©ff?4 
©liJtXSfcoV^-CttW-t-afcftOtC-e, (a) J40 
2©A-A'»K»ofc»ffiH % (b) f402©B-B 
'8lK:«ofc»fffi0. 

[0 8 ] ±|E0 1 Id^LfcH 1 ©HJE#J©^0iJl£o^ 
TtftW-t-5fc«>©t©-e, ^flcJ|«lHlgSgllJC*JJt5 
^lSS©i2i^tm2Sg©iai»i:©3V^^ hfllittr 

[0 9] ±1201 bfc^ 1 ©mfeMrogfJ&Wcov 

[010] _hiE0 1 1^ LfcM 1 ©Hife^J©^^J»co 
V>T^-T5fcfe©t>©-e. (a) tt±|S09©A-A 
'i»l-»ofcWfffi0s (b) l4_hfE0 9©B-B ' 

[011] r©%^©Sfl2©|lMW;:&6^#£feBK 
so oV->Tt&9!-t-3fc«>©t>©-C, =>l/&? — 
¥ffi0o 

[012] r (oftwom 2 ©niS0y^5^#:^a»c 

ov>TtaBJ1-^7>:©©t©-e, («) ttlBHllfc* 
Lfc/"«^-^©A-A ' mzfeo1tMi&JLm<D&q>V>m 

mm. (b) n0i i ©b-b 'saicftofcssutx®© 

^©WEE. 

[013] ^©|gPJ©^3©|?^JI^5^^tt^ 
O^^TIjiW■t■5fc^^)©t,©-C, DRAMOtfy Mi^y 

40 [01 4] ±IS01 3iC^Lfc-ir^©— CTt LTBES 
Tiz;M£o^TR9W-5fc©© *>©-?, (a) »±io© 

-fe^te©/-t^-VSpffi0, (b) \± (a) ©A-A' 

«tc?Sofc»rffi«^0 o 
[01 5] 01 2Mil 3(C^L^:DRAMJc:*5»t5 

^TlftWi-5fc«>©t>©t?, (a) J40 1 3©A-A ' 

afcjGofcWiiicafrfc-f-sK's' k»©»i 

©$iitXSSr^i-S(f®0, (b) I4013©B-B'^ 
ICfiofc|»ffik:»^-j-5try hiH^^^^ h§B©^l© 
so KJtlSSr^i-WfiBH. 
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(9) 



IS 

[01 6] Ell 2&U ! 01 3fc^Lfc.DRAMfcl*5tt5 
^TIilK-r5fc*WtWC\ (a) (iHll 3C0A-A ' 

<D$i5tX@£*H-$rE0, (b) ttB l 3©B-B ' aft 

[01 7] Ell 2 SUMS 1 3^^LfcDRAM(r*5tt5 
V^T^t5fcft(Ot©X-, (a) 1*01 3©A-A ' 

©sii^xm^^-rirffiEis (b) ttmi 3oa-a 

[018] 01 3 (C^UfcDR AMICUS 

^TBiWi-5fcfe<Dt,©T?. (a) ti|13©A-A' 

(DmmjLm^wimm. (b) imuca-a'! 
$i^txmsr^-t-»fffi0o 

[019] DRAMlwiottS t'-y hiS^V*^ bSH-, 

(DfccOt?, (a) tlBl SCDA-A'^tCieofc^fEtC 
*tJ£-t-3K's' h^="V^^ hgiSO— gB<£>$tftXg&7jH- 
8tB0. (b) »i0l 3 05B-B 'UlcJSofc^rOpl-M 




10 



/6 

*-f-»f®0o 

[02 2] ~(D^PJCC»^6CD|ltfe0iJlC^5^^Bt- 



[02 0] ±1201 7 (b) tfcliis^t, fc*s/ 
1-®Tffi0o. 

[02 1] r<D^K^5©^0!H-^5^*^Bt- 



II] 



[0 2 3] Z.<0^m<0mQ CO^Jfe^Jl^S^^fit- 

i:©Va-f?:KJht5fei2 2 Lfc$!igXS<£>#C 

(DXSSr^i~*rffi0. 
[02 4] ^^WSa^ra^^^^^ Yffilkk*:<DT&i&j} 

©ay** hg|JS:ttffiL-C^-r^^->'¥ffi0o 

[02 5] ^wie*^© Mtiti^o^^ 

fel£O^Xtftl^5fc»CD @24©A-A'i 

[#-5§-<z>HftK] 

10-4t#m 11-&IHR. 12-1, 12-2 
'••Ili@(Ol£i> U-ftil^ 1 A - ^^9>? 

->k 1 5 -mm^.%m^u. 1 6 - 1 , 1 6 - 2 

2JfI(0iE*iL 18-l/*^K 3 0-#*#SS. 3 
l-ffi*ii*N^i/V^S«, 3 2-P?i/vSi3i> 3 3 
••■huyf, 3 4"-ifcteJR££telR£©«S& (ON 

m) s 3 5-^iwN + iy#y->y =yi, 37-H12 

ayf, 3 9-a»ji^h7^7', 4 0-STi; 4 
1-y- hWfc* 4 (BP SGR) , 4 5- 

^h»,.4 6-7^f^li«, 4 7-SiNH, 4 
4 9-N- ®.&&m (y-VKWX 
tS«)» ,:6 0-i-lfy hi&^y?* 5 1-SOG 

(*fe^tt;fti3£g|S#) . 5 2-^K 
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[02] 
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[023] [EI24] 
50 45 102-1 102-2 




0^ D 



•:*f^¥ 7-245343 




(51) Int. CI. 6 MJU1B* JT rtllff F I g[fif*^ffi0f 

H 0 1 L 21/8242 
27/108 

7210-4M H0 1L 27/10 3 2 5 N 

7210-4M 3 2 5 P 



[36frH] ¥J*1 3^1 0/1 2 6 0 (2 0 0 1. 1 0. 2 6) 

I^n#-8-l #M¥7-2 4 5 3 4 3 

[^MBl spj«7¥9fl 1 90 (1 9 9 5. 9. 1 9) 

^P^fF^«7- 2 4 5 4 
[ffiSS-f-l 6 - 3 3 6 8 3 

H01L 21/768 
21/28 
21/3205 
21/8242 • 
27/108 

[F I] 

H01L 21/90 B 
21/28 L 
21/88 A 
27/10 325 N 
325 P 

[#IHfIE*] 

lifflB] ¥^13^1^ 2 5 0 (2 0 0 1. 1. 2 
5) 

[|R*4(l-] £Slfiami:> l em±»w#j*Six 

ha>— /vfc^LT±8E&lgamKSkl$fc&'§'£. 
* * b *-/Wi±fEB 1 BllXtf -hlEJB 2 B£^©tS J: t» 

t*t<> ±iesg 2 gam &±ie h^-^omm. 

IB 2 Elk t ±B« 1 gam t SrfcfcWfctt'fr ufc - h 
[m#K2]. ■fVJ ^a~ A^ft££*ufc.*>hmittft 
wj&igam^ ^Htj^iiam±t-^$H5*fe^' . 

**ru mim&tm2&fat&±iii*i<'*9 v*-* 



mcomiis J: uu#< j.o±Em 2 Bsm<36amranB0> 2 

fgtCi:IB^2gamromtB^P^fcffi«t!3^$<> -tlE=> 

h^— /vo^2<o*-(6]t^ : ff^jaf±±iE^iiam 
± •? t>*# < j.o±ie^ 1 gam©ffimwi«© 2« 
te±iE* 1 em©m««r*n*.fcit J: t> < » ±fssfs 2 
gamsrifa^v** h#-A'<ofly&xtfj&&u:7i2jdcU 

gam* ufcr. t 

So 

fcjBiemitej&ftSftsifiimi:, ±iaig 1 sam±© 

§^ic(D^2Bamt &*ru siBami:^2gamt* s -h 

tfjf^gam^K^-rsiate, ±iEmigamsu ? m2gam 
©ma* 9 < j.o±BSf 1 Bam&tff^gamosa 
mrais© 2 fgtc±K^i gamsrm 2 gam.©m«&an;t 

fcffiJ; ?> /hS < v ;±BJB'2Em4r±ja = * h *-A< 

<p±ia* 2 gam t ±12^,1 garni: sr^wtc^ bfc r 
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±lBlftlM)l»c*sitsy-^/KW^«*o-*-t 
\-Hkts ±rey— ^/Ki^f ^«©tt*i«iRWfc» 

[!S*3S6] HtrlSy— VKW vfgt£tf>_hffi{i. Iff 
IB©^gBco{Ba®»cSftiay-x/ KW vSWIcSriS&itL 

j^±©^ i tttHRicfls i mm^mx v ^=> * 

8l±tf>SfS 1 fftHR£ft 1 X 9't*tv^^? 

h-^-vv^^-t-5,xfst> ^as^is 2 mmwn*Mi& 

XSt, ±IEW^ hSf-r^^»cU-C±E^2Sitfefi-J|6f 
fc/<*-=:^U #2E*fc#JiM-axai4:*flH- 

i-aiSi, ±IB^#*«4*K:y-.*/'KW:<iB« 
SrWtaxai:. lEy-VKWii«*:*fflt 
5ftllKfc»J*r5XSi:, ±Ey-VKW^IW 

h*— 5 XSi:, ±|By— */K 



2 

*-/uj:9t>/hSt^y Hft*J»riti-5Xfii:» -hiEy 
V^Sr^jfti-SxmtSrAWi-Sr.iSrWftii-a** 

io t«ia-J-5Xa4r3Sfc*flli-5-t«r««i-ta»*9l 
np.m i m a (dbp.^ ht^Efcfriu ±.v .m i B l <psa*a 
gySMh±Mm^ mp.« g»B<oiPJBtt. -kfafgio 

[|f*«12] «WP.«UBB<ogJllltt. «2<PIMMI 

30 <n^(fc»». 

19- tft§?.m2BB(Dig^. #ris^i^gg?ig^j: 
^*-*-a«2<o^taik:BEig!»ix. MSMMm^^ 
<7 m'rf.' HftfESS i B I © BP-^ t atrsi 3 ^ 2§§ (OiBM 

[»**i5] iaias i B i cpip.^ Bfrism 2 m § © 

KgBI±. «trCttlWl(Dg l»-*flC«2WBg)gilftj:^ 

a B § a^B^iam ^ hp.« i <o^'ia ^ jg^ 

a <o^jgr(DBP.^ . _hfg^ i B 1 vm&SM t 
2i»Bg)««r<Die«|j'<piir»^#»ixa «i q&BM 
>. LSMJ BJLi2gic£K&iL±iB&£BJL^g&a 



ft BAT 7-2453*3, 



(3) 



•» h ^zJkSM 3 t SS ^iaa UBS 2 « B c£ 
»<n»M J: U < E 2 UBS 2 1 § g?WP,l»<oK»W 
«<n g hfp.« g a (DBP.^cn^jg^fip » fc tt * 9 * 
a < . hp, 3 •» h asnik^ 9 ^frff. a 

HP.WM BB ^ »tt<Ptt«J: »» HoiifElglJi 
§ mg.ttg>M?.tt.fl n«<n ?. tttc.fcg.tt 1 g 1 QgM&m 

-» h^-A^J£ai2 LES 2 i 1 -ME 

lit** l 7 ] g^'fcgfffc^ ^-fr«tiMi^* 
asfroBP:^ jr . > 1 g 1 »»» t fcift 2 

<n*nHr(PiP.ilft fc bBg 2 §§ <r>m%r<nfPM t CffliLME 

f?.«2§§ <^ ^»^hp.^ t <n'l>*x< t 1 2ai^r 

g H (DBP.iftlcO ,fcjp ir*H-*«»Ktt*fifc*ft* 5 ^» 2 -b . 

a (pgiaa r«» 9. m b <pg ?*a > arg-t-a tt. hna« i 
■ B<og.«l»>rMK 9. g B <ot P.tt<n«W J: g < 
HP.« 1 g i <n«tt»rttB g ■ h <pg.tt<Pg*mni«<P 2 

«fc bias 1 m b wgoar MK gs§ oeiftgxftwfrai 

» fr«r± azhjLL hp.« B wffJiii>f.3 2 



^ h ^-^<n&n<D ttd M 9. ma am* fc ±c« l 

[8«*«i8] iaas i g § s&ggffia&ik g 2 <?> 30 

[»#* 1 9 1 H"^^» K*-/H*l<PttHBtt2g 
[81*92 0] ttTg?.«2BBCOB?,i^tt, fflB^l£2-2. 

HP.y-^/Ki/^ v€U^ (r>- -fr » ix. a v £ 2 f 
3>-»-» hM^JLdiMl^ fciev-^/K^ 



I'ftfr .' >»<M rt»>-i-ai>3ftar?. 1 &EM&£M&£ 

[»*« 2 4 1 taias i g 1 ^ yff »^ 

[r'mi'2 e i . «i^atij- tiamj smag -h 
nisi a- , >*■■« 1 ^ bias 2 mmm 

hp.« 2 ^at^BcntB y ^ Tte^iftof^ j^ibs 2 
maa§(OtiJ:H^»V 3y>»-» K§R,>-$-JMiig-t-5^ 

[|ft*3S2 9] tftgp.3^^^ h U l ± iilffiS 2 SMS 
■ K*MLfr«i tftl?,^MBg^^tfc^ 2^ 

Tk-zu^r^n t>g <p«tt w feft t *» a r ^ » w« ^ i- a M 

iff ^»rf»ii.a« i^^: mm 2 <d#q^ 2 w . 
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5 

K3S*>flgKfr-3-?>> A a L 

[if*3S3 6] tMF.tt2(DlPJ frnmfrW2. tfrffi3>- 

-a-rp * - kfg. v— x / K bi±M& 

fift**ifc^-y M Kfcl*). _hl?,y-X/K 

[St** 3 9 ] ' «m?.**/<'>»tt, huyfir^t 
-^/km ^&&<pmi5\-&te ifcfs i g?» , Mia 

Eg i m;y,^<n i o > hIBff 2 OBfliBIco 1 ofrmftftfc 



6 

ftltD+2UffeD. > §?-1 o<P«2K».a<P«D 

tit ^3g4 4i «wp.=i v * 2 s ffia tmas 2 <oai« 

111**4 5] g i at«g<o^ at<fc«iff > - b££M 
»tt»it:«ttafeftfc . URttliftltlltfc^^ft 

«,-3tt&tfri8?.g 2 iMMt b Knferifc £ t i: S~ 

ra ng i ca» >. Bftfp.^ i cDigasg^o 1 o 

[W**'5 l ] ttmp.« 1 <o»ffitt. 2o(Dffli|^as^-^ 
40 [|f*385 2] flfig?.2o(Dffiil^ tt. »t-fei-i-^-McO 

so IB V - ^ / K \s4 h (D ±IP .»»Mt* ^ B*Bft » ^fe 



•-!».||>F7T24b343: 



[MM5 5] ^«<fc«ag>. jJSifeg&ggiSzJffi 
t-trwiiftfrh/M ^"**- iJBggflBgjg b&M& 

* > . HP. v - ^ / K vttttg?— ? f f «gC»ite«S*t 



5 

[»*95 7l tfra?.K.y Kttay** hflSft, fiflgBX 
H?.«!?l§(nBii. hf-gimWHt^ ffi^^T 

i <p«m»a - bias i oa^-#^re^£frft. 



